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OMAHA PUBLIC POWER DISTRICT
DOCKET NO. 50-285
FORT CALHOUN STATION, UNIT NO. 1
AMENDMENT TO FACTLITY OPERATING LICENSE

Amendgment No, 42
License No. DPR-40

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The applications for amendment by Omaha Public Power District
(the licensee) notarized March 21 and August 3, 1978, as
revised by letters dated October 31, November 7 and 27, 1978,
comply with the standards and requirements of the Atomic
Energy Act of 1954, as ame- 2d (the Act) and the Commission's
rules and regulations set forth in 10 CFR Chapter [;

8. The facilil, will operate in conformity with the applications,
the provisfons of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (1) that the activities author{zed
by this amendment can be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

€. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technica)l
Speci®‘~ations as indicated in the attachment to this license
amend~snt, and paragraph 3.8. of Facility Operatirn: License
Ho. DPr-<0 1s hereby amended to read as follows:

B. TYechnical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 43, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

3. This license amendment is effective as ¢“ the date of its fssuance.

FOR THE NUCLEAR REGULATORY COMMISSION

oAV

Robert W. Reid, Chief
Operating Reactors Branch #4
Division of Operating Reactors

Attachment:
Changes to the leéchnical
Specifications

Qate of Issuance: December 5, 1978
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ATTACHMENT TO LICFNSE AMENDMENT NO. 43
FACILITY OPERATING LICENSE NO. DPR-49
DOCKET NO. 50-285

Replace the following pages and figures of the Appendix "A" Technical
Specifications with the enclosed pages and figures. The revised pages
are identified by Amendinent number and contain vertical lines indicating
the area of change.
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DEFINITIONS

REACTOR OPERATING CONDITIONS (Comtimued)

Cold Shutdown Condition (Opersting Mode &)

The reactor coolant T.glda is less than 210°F and the reactor coclant is

at shutdown dboren concentratica.,

Refueling Shutdown Condition (Operating Mode 5)
The reactor soolant is at refueling borca conceatratiocn and Tgeold is less
than 210°F.

Refueling Cperation

Any operation involving the shuffling, removal, or replacement of

nuclear fuel, CEA's, or startup sources.

The Refueling Boron Concentration

A reactor coolant btoron soncentration of a4t least 170C ppm, which corres-

ponds to & shutdown margin of act less than 5% with all CEA's withdrawn,

i

hutdown Beron Concentration

The boron concentraticn required %o make the reactor suberitical by the
amcunt defined in paragraph 2.10,

Nutace or Befueling Shutdown

A plant outage or shutdown t¢c perfo refueling operaticns upcn reaching
the plazaed fuel depleticn for a specific core.

Plant Cperstinsg Cycle

The time period from s Refueling Shutdown tc the next Refueling Shutdown.

'

Ameniment No. )‘. W, ;/'2‘3 2



[ONBR), defined as the retio of the hest flux thet wuld cause O3
st & particular core loceticn %0 the sctual hest flux st that loce~
tiun, is indicative of the zargia %o SN3. The minizus value of the
DRBR during steady “tate opersation, soraal cpersticnal transients,
and anticipeated transients is limited %o 1.30. A DNBR of 1.30 cor-
responds o & 95% probability at & 355% confidence level that D¥B
vill not occur, vhich ia mn%gqrn an appropriate margin to INB
for all operating conditions, '*/

The curves «f Flgures 1.1, 1-2, and 1-] represeat the loci of points
of resctor thermal pover (eithsr neutron flux instrusents or AT ine
struments), reactor coolant sywtem pressure and cold leg temperature
of varisus pump combinetion for which the DNBR {s 1,30. The area of
sale operation {s belov these lines. PFor 3 and 2 pump sSperation,

the limiting condition {8 vcid rather than the ONBR. The wid frec-
tion limi%s assure stadble flov and saintenance of ONER greater than
.3

The reactor core sefety limits are based on redial peaks limited by
the CEA i(nserticn limits i3 Section 2-10 and sxial shapes vithis the
axial pover dlstridustion trip liz=its ina Pilgure l-4 and a 20tal une
rodded planar radial peak of 1.62. The LSSS in Figures 1.5, 1.6,
and 1-7 are based on_the sssumption that the unrodied istegrated
total radial pesk (FL) s 1.57. This peakinzg factcr is sliightly
higher mcre conservitive) than the maxizum predicted unrodded

Torad radial peak during core life, excluding seasurezent uncer-
ainty.

Flov maldistridution effects lor operaticn under less t full re=
actor coolant flow have been evaluated vis model testa,' S/ The flow
nodel data established the zaldissridution factors asd hot chansel
iolet temperature for the thera:al analyses that vere used tc esta-
tilsh the safe cperating ecvelopes presented iz Pigures 1-1, 1-2,
and 1.3, These figures vere sstablished on *he basis that the
thermal asargin for part-loop cperatico should be equal to or grester
than “he thersal margia for ncrzal operation. The reactsr proe
tective systea s designed %0 prevent any anticipeted sombinatice

of tranaieat conditions for resctor coolant systea temperature,
Fressure aad thersal pover level thet would result iz & DNBR of

L0388 than 1.30.\%/

Relerences

3 FSAR, Section 1.5.9
PSAR, Segtion 3.95.2

b TIAR, Sectics l.e.6

- FSAR, Fection 1.9.)

Asendment ¥o. A, », 43 1-2



2.0 ITING CONDITIONS FOR O
2.2 Chemical and Volume Cogtrol ggteﬂ (Continued)

a. One of the operatle charging pumps may be removed
from service ﬁrovidod two charging pumps are oper-
able withia 24 hours.

b. Both boric acid pumps may be cut of service fir 2
hours.

¢. One concentrated doric acid tank may be out of ser-
vice provided a minimum of 68 inches of 6-1/kL per-
cent to 12 percent by weight boric acid solution
at a temperature of at least 20°F above saturation
texmperature is contained in the operable tank and
provided that the tank is restored o cperable status
thin 24 hours,

d, Ooly cne flowv path frcm the cconcentrated doric acid
tanks to the reactor coclant systexz zay be operable
provided that either the other flow path from the
concentrated doric acid tanks tc the reactor coolant
system or the flow path from the SIFW tank to the
charging pumps {s restored to cperable status within
2k hours.

e. One channel 5f heat tracing may be out of service
provided {t is restored to opersdle status within
24 hours,

Cne level instrument con each concent:rated boric
acid tank may be out of service for 2% hours.

””

Basis

The chemical and volume control system provides conirol of the re-
actor ccolant system boroa iaveatery. 2/ This is normally accome
plished by using aoy cane of the three czars‘ug pumps in series with
sne of the two boric asid pumps, An alternmate zethcd of boraticn
will be to use the charging pumps directly from the SIFEW storage
tank. A third method will be to depressurize and use the safety
inlection pumps, There are two sources of borated water avallable
2or injection through shree different paths.

(2] Tae doric acid puzps caa deliver the concentrated doric acild
tank contents (S-l/k « 12 weight percent concentratica of doric
acid) to the ~hn‘3.ug puzps. The tanks are located above the
:harging pumps so that the bderic scid vill flowv Yy gravity
without being pumped.

2 Tae st'a’; injection 'szs can take susticn feoz the SIRW
tank (&t least 1700 ppm dorcn solution).

Amendment ‘0.4
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2.0 LIMITT ITH
2.1 ey Care Coolin 2
A 1%
Applies to the operating status of the emergeacy core cooling systesm.
Objective

To assure operability of eguipment required %o remcve iecay heat
from the core.

Specifizations
(1) Min‘zus Requiresents

The reactor shall oot e zsde criticel unless all of the fole
lav.ng conditions are met:

.. The SIAW tank contains oot lees than 283,000 gallons of
wvater vith s borca soncentration of at lesst 1700 ppm
At a temperature nct less haz 4O°F,

b. One means of tempersture indicasica (local) of the 3IMW
tank is ocperadle.

2. All four safety iojection tanks Are cperable and pres-
surized %o at least 240 psig with & tank liguid of e
least 115.2 inches (67%) and s saxizum level of 128.1
inches (743) with refueling Yorca comcectration.

4. Cne level and one pressure instrusent is cperadle o2
each safety iajection tank.

.. One lov-pressure safety injection pump is cperable co
each dus.

-~

‘ne high-pressure safety inlection pump is operadble oz
each bus.

8. 3cth shutdown heat exchangers and three of four compo-
aent cooliag neat exchangers are cperadls,

5. Piping and valves stall de opersble %o provide two flov
paths frog the SIFW tang %0 ile reector coclast system.

| AlL valves, piping and interlocks assacisted with the
Alove components and required ¢ functics duriag eccie
dent comditicas are opersble. HCV.2916, 2914, 2974,
and 2994 ghall have pover rescved froa thelr motor
operatars by locking cpen the sirculs breakers is tte
pover supply llzes tc tle valve motSr cperators, TFVe
326 sball de locked spen.

Amentment %o, X, 3, 43 220
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3 :
3 TEenc7 S3r® (5044 ses |Continued)

(3 Whenever “he resctor Isc.ant system cold leg temperature i
selov 210°F and the reactor vessel besd i3 installed, at _east
two (2) HPSI pump comtrol switches s2all be placed i3 pull-
©op.

Whenever the reactor coolaat systes cold leg temperature is
belov Li09F and the reactor vessel head is lnetalled, all
three (1) HPSI pusp control svitches stall be pleced in pull-
2%0p.

In the evest that no charging pumps are operable, s single
APSI pump may te takes from pull-stop and utilized for doric
ecid injectica %o the 20re.

Basis

The normal procedire for starting the reactor is %o first heat the
reACtOr 200LARY %0 Sear Jperatisg temperature by rumaing the reactor
soolant pumps. The resactcr is then asade eritical by withdreviag
CEA's and 4iluting Sorom in the reactor coolamt. With this 3ode

of start-up, the energy stored in the reastor coolast durizg the
approach %o sriticality is substantially equal s that 245 iag pover
cperation and therefore all engineersd safety features an’ suxiliery
cooling systems are required %o be fully cperadle. During lov pover
prysics tests a4t LoV temperatures, there {5 4 neglligidle saount of
stored snergy in the reeactor coclant; therefore, as woideat com=-
parable in severity %o the Jesign Sesis ascident {3 oot poseidle
and the engineered safeguards sytteas are not requivtd,

The JIFW tank containe s minimum of 283,000 gallcazs of usable veter
consaining et Lesst 1730 ppm doron.'i) Thts Le suffisient deres con-
centratiop %o provide & sautdown aargin of %5, iancludisg allovences
for uncertaisties, vitl t;‘} gsontrol rods vithdrevn asd & zev 2cre

st & temperature of 50°F, ¢/

™he limits for the safety injectiion tank pressure and voluse sssure
she required amount of wvater iajecticn during an sccident asd are
nesed on values used for the sccident analyses. The zmiaimum 116.2
ineh Level sorresponds to & volume o7 829 £+ and tne zaxiza 28,1
inch level sorresponds o & volume of 555.5 £,

Prior %o the time the resctor is brought sritical, the valving of

the safety injestisn sysiem 3ust de checked for correct allgnzent

and appropriate valves locked. ZSince the system ls used for smut-
down sooiling, the valving vilil de changed asd sust Se properly aligaed
prior to start-up sf the reester,

The cpersble status of the various systeas and components (8 %0 de

iezonstirated By periodic %Sests. A large frazticn of these ests
will be performed vihlle %ie resltor 19 cperating io the pover Tange.

Asendment No. /. % l" 2-22
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LIMITING COMOITIONS FOR OPEMATION
RaTieling Deraticns Contiaued)

(1) Direct sommunization between perscnnel iz the zontrol room aad
at the refueling masnine saall e avallable vhenever changes
in core gecmetry are Laking place.

(8) When irrsdiated fuel is being handled in the suxiliary bduild-
ing, the exhaust vesntilation from the spent fuel pool area wvill
be iiverted through the charcoal filver.

(3) Prior %o inisial sore loading and prior %o refueling cperstlioas,
» complete check out, including s loed test, shall be conducted
on fuel handling sranes that will Ye required during the re-
fueling operation %o handle speat fuel Assemblies.

(10) A minimum of 21 feet of wvater above the top of the sore shall

be maintained vhenever irradiated fuel is being handled,

¢ any of the above zonditions sre zot met, all refueling operations
snall cease izmedistely, work shall e iaitisted %o satisfy the re-
quired conditions, and no opersticns that 3ay change the reactivity
of the core spall be made, However, refueling speraticns 3ay ccde
mence and coatinue with less thaa 5 sontaizzent atzosphere and plant
veptilation duct radistion :ont ors provided that gross, particulate
and lodine monitors are sornitoring %he stack efflueat. These three
pisnt ventilation duct ndutian sonitors vill (niziate closure of
sne containment pressure rellief, air sample and purge system valves
and shall employ & sne-out-ofethree logic for the iaitiation of VIAS.

Irradiated fuel movement shall not be laitisted defcre the reactor
sore has decayed for s minizum of T2 hours 47 the reactor has deen
opersted at pover levels in excess of 2% rated pover.

Basis

The ejuipment and general procedures 20 be utilized duriag refueling
cperations are 4ilscussed in the FSAR. Detalled instructicas, the
above specificzatiocns, and the design of %he fuel zandling eguipment
iacorporsting tullt-iso {nterlocks and safety Teatures provide assurance
that no iacident could ocecur during the refusliing m:l ions that
would result i{n & hazard %5 pudblic health and safesy.' whecaver
shanges are act Seing =ade {2 core gecmetry cae flux zoanitor is sul-
fistent. TRis permits saintenance of the lastrumestaticn, Continuwous
sonitoring of radietion levels end aeutroa flux ;nvuu immediate
iadication of an unsafe condition. The shutdown cocling pump is

used %0 salntaln a unifora doron coacestreticn.

T™he shu' own sargin as indicated will keep the core suberitizal eves
172 all CEA's vere vithdrewn from the 20re. Duriag refusling cpers-
sions, the resctor refueling ssvisy is filled vith spproxiastely
2%0,00C gallons cof borated vater. The Soros ssaceatration of thais
vater ‘4% least 1700 Zpm Joroz) is suffizient %o salatals the rescsar
suderisical Yy more than 5%, laciudiag ;...vu.:c 2ar uncertalaties, i3
t:o 0.4 condition with all rods vithdrewn.'s’ Periodic shecks of re-
fueling veter Ycron cogeensraticn easure the proper shutdowvn sargic.
Communizetion requirements allov the sontrol rocm Sperslor %9 iafom
she refueling sachine cperasor 37 any impending useafe sonditice de-
sected "rom the 2als 2catrel doard lsdicetors dariag fuel movemasnt.

Azendment Xo. ¥, X, 29 l‘} 2.38



2.0 B -
ry

.19 Resctor Core (Comtinued)

Applies %o operation of sontrol element assexzblies and memitcoring
of selested core parameters whenaver the resctor is ia ocold or hot
shutdown, hot standby, or power cparation conditions.

chlective
o ensure (1) sdequate shutdown sargin folloving e reactor trip,
(2) the MIC is vithin tae limits of the safety ssalysis, aad (3)

control element assembly operation i{s within the liaits of the
setpoint and safety ancliysls.

Spezifizesion
1)  23utdown Margin vith T..:1a >210°7

Whenever the reactcr is i hot shutdown, hot staaddy or
pover operstion conditicans, “he shutdown zargis shall be
23.7% bk’k. Witk the shutdown margin <1.7% lik/k, laltlate
and continue borstion until the required shutdown zargis
is achieved,

(2] Snhutdown Margin with T.gi4 221007

Whenever the resctor is in cold shutdown conditions, the
shutdovn margin shall %e 22.0% &k/k, With the shutdown
sargin <2.08 ak/k, initiste and continue borstica umtil
the required shutdown zargia is achieved,

j!) ) La - ?’. « - _—, .
he moderator temperature coefficient (MTC) stall de:

s.  Lass positive thas +0.2 x 12°Y 20/°7 tacluding uncer-
teinties for pover levels et or above 308 of reted jowver.

b. Less positive than «0.% x 10°% 30/°F (pcludiag uncer-
rainties for pover levels belov 30% of reted pover.

¢. More positive than =2,3 x 10%* 45/°F iasluding uncer-
tainties at reted jpover.

With the moderstor temparsture coefficlent confirmed sutside
any one 37 the adove lialts, change reactivity control parss
seters %o Briag tae exsrapciated MTT value withiz the above
sialte vithia ] hours or 9@ L3 &t least hot shutdown withiis
§ bours.

Aseniment lo. A, )2/ k3 2-%0



2 TINC 1319 A
.30 PResctor Core (Comtinued)
2 Peastivity Consral 3 24 Co 3 [Continued)

p & The to%al avallable shutdown zargic =ay e
reduced %o 2% 2k/k during %he zeasurement
of the shutdowvan CEA group resstivities, or

2. The total avallable shutdovn sargin may de
reduced %o the worta of the worst stuck CEA's
4uring the messurement = the stuck CEA re-
activity.

(44) If %he shutdown margin specified in part (i) above
is not availadle immediately, initiate and conti-
nue borstics uatil the requirements of 2,10.2(1)
are met,

(444) The shutdcwn margin specified in part (i) above
shall e verified every 5 nour shift,

2. Modersicr Tezperature Coefficient
i) The moderator tesperature cceffizieant (MIT) re-
quirements ¢ 2,10.2(3) may Se suspended duriag
physics tests at less than 107+% of rated pover.

{41) 1f pover exceeds L2%1% of rated power, either:

1. Reduce pover %o less than 10738 of rated
pover witihin 15 ainutes, or

& S3e ia bot shutdown is 2 hours.
ELT )
Shutdown Marzin

A suffizient shutdown sargin ensures 2hat (1) ¢ reactor caa deo
made auderitical from all cperating conditiocns, (2] the resctivity
transients associated vith postulated sccident cogditicas are 200-
trallstle wishin scceptable limits, and (1) the reastor vill de
saintained sufficiently sudcritical %2 preciude isadvertent eriti-
sallity (s the shutdcwn condition.

Shutdown zargin requirements vary throughout core Life as & functica
3¢ fuel depletion, RCS doros ccacentraticsn, and RCS Tgyg. The zost
restrictive condition cecurs at ECL, vith Tgyp 6% 230 lo08d opersti
tesperature, and is asscoclated vith & postucated stesa line breax
scaidens and resulting uncoatrolled RCS cooldown., In the analysis
sf this sccident, & mUnimum shutdown zargia of 31.7% ik/k i3 inie
tiasly sdequate %o comtraol She resdtivity sraasient. ssordingly,

-,
Amendizent Yo 12 ‘i;‘ 2-50¢
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2.0 el 1ne M AR OPFRA
2,10 Reactor g»ro Continued)
2.10.2 HReactivity Control Systoms and Core Phvoics Parmmeters Linmits (Continued)

the shutdown margin requirement {s based upon this limiting condition
and is conscistent with FSAR safety analysis assumptions. With Tgo14
€2109F, the reactivity transients resulting from any postulated ac-

cident are minimal and a 2% Ak/k shutdown margin provides adequate |
protection.
trol Element Assembli 3\

The specifications of this section ensure that (1) acceptadble pover
distridbution limits are maintained, (2) the minimum shutdown margin
is maintained, and (3) the poton:tsl effects of CEA misalignments

| are limited to acceptable levels.

The statements which permit limited variatisns from the dasic re-
quirements ave accrmpanied by adiitional restrictions which ensure
that the original design criteria are met,

P——

The gpecifications appiicadle ¢o one or more CIA's that are deter-
mined to be untrippable or stuck, and to one or more misaligned CIi's
that cannot de restored to within 12 inches of any other CZA in thelr
group, reguire s prompt shutdown of the resztor since any of these
gonditions may be indicative of & possible loss of mechanical func=-
tional capability of the CIA system and in the event ¢f an untrip-
pable CZA, the loss of shutdown margin,

For small misalignments (<13 {nches absolute) of the ZIA's, there
is 1) & small degradation in the peaking factors relative 5 those
assumed in generating LCOD's and LSS5 setpcints for DNER and linear
. heat rate, 2) a nms‘. efTect on the time dependent long %term pover
distridbutions relative to those used {n generating LC0's and LSSS
setpoints for DUBR and linear heat rate, 3) ¢ s=mall effect on the
available shutduwn margin, and 4) a small effect On the elected
CEA vorth used in the safety analysis, Therslfore, She cc ion
statement asscoiated with %the small migsalignrment of a CIA permits
a one hour time interval during which sttempts may te made Lo re-
store the CIA to within its a;i;uuen: reguirements pricr %o nl-
tiating & reduction in pover. The one hour Lime i3 sufficient = |
1) identify causes of a misaligned CTA, 2) take appropriate »or— ;
rective moticn to realirm the CEA's; and 3) minimize the elfects :
|
I

of xenon redistribution.

Overpover marzin {p provided to protect the core in she event of
& larpe misalignment (318 inches) c¢f a CEA. However, this mise
aligument vould cause distortion of the core power distribution.
The rendtor protective svatem would sot detect the derradation &y

, radial peaking fuctors aud since varistisnsg Iin other gystonm paraw
meters (€,5., pragoure and coolant temperaiure) =ay not he sullicliont ,
:
I
| |
Amendmernt No / ly 32 6 =51 ' |
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2.0 L G CONDITICHS o) oN
2.10 Reactor Core (Centinued

2.17.4 Pover Distributios Limiss
A ce £
Applies to power cperation conditiocns.

Oblective

To ensure that peak linear heat rates, DNB margins, and radial peak-
ing factors are zaintained within acceptable limits during pover
operation.

Specification

f e -
\ &) ~inear Heat

Ry

ate

The linear heat rate shall not exceed the limits shown on
Pigure 2.5 when the following facturs are lp;*cpril’.c.y in-

cluded:
1 Flux peaking uc:.enution factors are shown in
Figvre 2-8,
2. A nmeasuremert-calculational unczertainty facter
of 1.088,

-, A lizesr heat te unc
due tc axial Tuel dens
paasicn, and

Ss A power zeasurement uncertainty facstor of 1.02,

A

The zeasuresent-calculational uncertaizty iz (1).2. above
shall De increased, as necessary, pursuant tc Specificae-

o m g R
t..!‘. ;--u-;,.‘. ‘,-
A s B |
s when the linear heat rate i{s coatinuously menitored by
- -~ - *
she incore detectiors, and the linear hest rate ls ex-
4 o 4 4 4 - T¢ 3
ceeding its lizmits as indicated by four or sore valld
4 4 b 4
seincident incere 4deteactor siaras, elther:
e Rl !
i) Restore the liaear heat rate to withis its
3 | ‘ 3 .
«a2st8 Withix o800 hour, or
441 = 1 - F - - - -
23 3¢ 12 &% Least 2ot stancddy within the next

1
3
-
1
3
ot
M
X
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o
=
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2.0 LIMITING COMBT*INas TR SEERATION

2. I8 149

Aaendment

L
onr Ulatw iyt !

Care |Comtinatd)
m (Suntinued )

2 Int 14 » -

The calculated value of 7pT tefized by P = Py (1e7.) shall
ve .imited %o 1.57. 7Fp is determized from & pover distribue
tion =8p vith no part length CEA's inserted and with all full
ieng:h CEA's at or sbove %the lLong Tera 3tesdy State lzsertion
Limit for the existing Reactor Coclant Pump combisetion. The
azimuthal “ilt, Tq, 18 the messured value of Tgq at the tine
Fa L9 deternined.

With PaT *1.97 vithin 6 nours somply wiih any oue of the sl
loviag:

‘a) Reduce pover to bring pover and '37 within the liaits
of Pigure 2-5, viihdrav the full length CEA's %0 or bee
yond the Long Tera Stesdy State laserticn Limits of 3peci-
fication 2.10.2(7), and fully vithdrev the PLCEA's, or

5) Reduce the alloved jover of the axial pover AUstridutica
ONSR sonitoring cuye of Figwe 2-7 by the azount of
1.0 0 [PaT/L.57.<0 x 190 percest of rated pever, and
reduce the values of 6563, 5122, and 4317 (n the Pyer
uations of Jpecificetica 1.2(4]) by the eamcunt of 3C x
Fas/1.57)=1]) = 100, vithdrav the full lesgsh CEA's %o
or beyond the stendy state insertions limits of Specie
rleation 2.10.2(7) snd fully vishdrav the PLCEA's, or
fe) 3e in at lesst hot standby.
- val X " ‘ r
The salculated value of P defiaed as 70T e P (1e7) small
be limived %o 1,62, Pyy shall be letermined from s pover
distribution map vith no par: lengih CZA inserted and vith
ALl Tull Lengrih CZA's et or above the long Term 3teady State
lnsertion Limit for wie existing fesctor Cooclant Pump come
sinaticn. This leterminetion shall %e limited %o ore plases
petween 17% and 258 of Sl core nelght laclusive and shall
exclude rogions influesced %7 grid effects. The aZizuthal

tii%, T 48 the measured value of '." ot ihe time !", is
ieterzined.

dteh Fey® *1.62 within G nours comply vith any cse of the fal-
.Mﬂ‘

& Reduce pover %o briag power and F.T to vithin the Limits
af Tigure 2-9, ana withdrev the £.0. leageh TEA's %o or
dey.ad the Long Term Steady State Insertisa Liaiss 5
Specilfication 2..0.3/7) apd fully vishirav <he PLCEA's,

-
>t

2 43 i-57



2.0 ﬁ, m;"wm G CO!Q%ZZO!g Qﬂ 02&2:03
2.10 Beactor Core Continued)
2.10.L Pover 2istribution Limits (Continued)

NOTE: When power is reduced to comply with (a) above,
and linear heat rate is being ronitored using excore
detectors, Pigure 2-6 must be adjusted in accordance
with Specification 2,10.4.(1),(e).

(b)  Reduce the allowed power level of the axial power dis-
tridution linear heat rate monitoring limits of Figure
2-6 by the amount 2,22 x Feyt/1.62)-1 x 100 percent
‘of rated pover, and reduyce the Positive and negative
exiel shape index tr P lizits of Pigure 1.k ty the amount
01 x rqu/z.sz)- X 100 ASI units, withdraw the ful)
length CEA's to or beyond the Leng Term Steady State
Insertion Limits or Specificzation 2,10,2(7) and fully
withdraw the PLCEA's, or

(e) 3Be in at least hot standby,

(4] Azimuthal Power T41: (Tq)

When cperating above 702 of rated powver, the ezimuythal power
tilt (Tq) shall not exceed 0.03,

(a)  With the indicated azimuthal power tilt determined to
be >0.03 but <0.10, correct the pover Tilt within two
fours or determine within the next € hours and at leass
once per subsequen: A dours, that she “otal integrated
radial Feaking factor, FRT, is within the liais o2
Specification €.10,4(2) and that =» “ctal planar redial
Peaking factor, nyr. i3 within the limis of 2.10.4(3),
or reduce pover %o lass than 70% of rated power within
g hours of confirming Tq »0.03.

(®)  With the {ndicatea Pover tilt determined to be 2.10, _

Pover cperatica may Proceed up %o 2 ours provided Fa-

and ?x?' 10 20t exceed the Pover limits of Figure 2.3,

Or be iz at least hot Standby within 6 nours, Subsequents

cperatica for the PUTpCse of measurement +o identisy

the cause of she tilt i{s allovable Provided:

1) The pover leve! ig Testricted <o 20% of the maxi-
Zm allowable thermal Pover level for the exist-
ing reactor soclant PUmp combination, aznd

-
-

The axial powver Ustridutise and “hermal margin
ip setpoints and the Peripheral axial shape
index limiss o Figure 2-5 and 2.7 are adlustesd
A0 accordance wish Specifizeticns 2,10.4(2) ana
€.10,4(3),

o »
3 5 &

=
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LIV _TING CONDITIONS POR OPERATIO
Resctor Core (Continued
Pover Distribution Limics (Continued)

\5) CHBR Marzis During Power Ozerstion Alcve 15% of Rated Pswer

{a) The following DNB related parazeters shall Se zaintained
within the limits shown on Table 2-6.

() Cold Leg Temperature
(11) Pressurizer Pressure
(441) Peactcr Coolest Flow
(iv) Axial Shape Iazdex, Y:
(%) With any of tre above parazeters exceeding its liais,
restore the parameter o withina its limit within 2

aours or reduce powver %o less than 15% of rated jover
wvithia the next 3 hours.

Linear Heat Fate

The limitation on linear Zeat rate ensures Shat in the event of a
LOCA, the peak texperature cf the Zuel ¢ladding will not exceed
22C0°F,

Zither of the %wo core power dlssribusion aczitoring systexms, the
Ixcore Detector Monitoring System, or the Incore Detector Memitore
ing Systexm, provide adejuate zcaitcoring of the core pover distri-
Tuticn asd are capable of verifying that the Lizear heat rate 2ses
act exceed its lizi<s, The Zxcore Detector Mozizoring System per-
Jorzs this functiocn by ccutinuously 2onitorizg tze axial shape in-
dex witl the cperable quadrant sy=metris exsore seusrsn flux dee
tectors and verifying toat the axisl shape index i3 maisztained withe
ta tae allovable linmits of Figure 2468 as adjusted by Spesification
2.20:4.02 (2] for the alloved linear hest rate of Tigwre 2.5, XC
Pump conliguration, amd Tt of Figure 245, In sanfunction with
“he use 7 the excore zonitoring system and in establisiisg the
sxial szape index limits, the followving assumpticas are zade: (1)
the CIA lnsertica limits of Specification 2.10.2.(4) and ling Serm
snserticn limits of Specificasion 2,10.2(7) are sasisfied, (2) ==
TLax peaking augmentatica factirs are 8 showvn ix Tiruce 2-3, (23]
Soe alizutias power TLlt restricticas of Specificatism 2.10.4.04
Te satisflied, and (+) the total jplasar radial Feakizg facter ices
act exceed the lialts of Specifisesisa 2.10.5.(1).

i Izccre Jetector Moznistoriag Irstes providies a iirect zeasure 37
“he Deaging Tactors ani the alarms which nave teen estailisked far
“he nllvilual Lacore ictector segments ensure “hat tiae Fesz Linear
SeAT rates Vill De contisucusly malstalized vishis the allsvab.e
«i2its oF Tigure 3-3. The setpoists for these AlaTss incLude aLe
SWantes, set L1 Tle congervative directiczs, for the factors Listed
ad &. 208,15

- -
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2.0 LDMITING C”WDI”IOWS ?OR CPERATION

ineered Safet
ontinued

The set points for the isolation functicn have been selected
to limit radiocactivity concentrations at the boundary of the
restricted ares to approximately 0.25 of 10 CFR 20 limits, as-
suming existence cof annual average meteorclogy.

Each channel i{s supplied from a separate instrument a.c. bus
and each auxiliary relay requires power to cperate, On fallure
of a single a.c. supply, the A and B patrices will assume a
one-out-of-two logic.

LOow Steam Cenerator Pressure
—_—_~_~_

A signal is provided upon sensing a low pressure in a steanm
generator to close the maln steam isclation valves in order
to minimize the texmperature reduction in the reactor coolant
system with resultant loss of water level azd possible addi-
tion of reactivity. The setting of 500 psia includes a +22
psi ?nser‘ain:/ end was the setting used in the safety ;nnly-
sis.

SIEW Tank Low Level

Level switches are provided on the SIRW tank to actuate the
valves in the safety injection pump suction lines inm such a
zmanner SO as to switch the water supply from the SIAW tank

t0 the containment suxp for a recirculaticn mode of cperation
after a pericd of approximately 24 minutes t;llcwi-g a2 safety
injection signal, The switchover point of 15 inches above
tanz bottom is set to prevent the pumps from running dry during
the 10 secconds required %o stroke the valves and %o hold in
reserve approximately 28,000 gallons of 2% lesst 1700 P2
borated water. The PSAR loss of coolant accident analysi s{ )
assuzed the recirculation started when tixe minizum usable
volume of 283,000 gallons had been puzped from the tank.

-
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2.0 LIMITING COMDITIONS FOR OPERATION

-

2.15 Instrumentatisn anc Control Systems (Contiaued)

Amendzent )

———

essumes a tripped condition (except high rate-cf-change ¢f power, high
pover level and high pressurizer pressu:e).(l) which results in a one-
out-of-three channel logic. If in the 2 of 4 logic system of the reactor
protective system one channel is bypassed and a second channel manually
placed in a tripped condition, the resulting logic Iis 1l of 2. At rated
pover, the minizum operable high-pover level channels is 3 in order to
provide adequate power tilt detection. I? only 2 channels are operable,
the reactor power level is reduced to TO% rated power which protects the’
react.r from possibly exceeding design peaking factors due to undetected
flux tilts and from exceeding dropped CEZA peaking factors.

All engineered safety features are initiated bty 2-cut-of=L logic matrices
except containment high radiaticn wiich operates on a leout-ocf-3 basis.

The engineered safaty fesatures system provides a 2 of 4 logic on the
signals used to actuate the equirzent coanected to each of the two
emergency diesel generator units.
The rod dlock system autcmatically inkibits all CEA motion in the event
& Limiting Conditicn for Cperaticn (LCO) on CEA imserticn, CEA
deviation, CZA overlap or CEZA seguencing is apprcached., The installation
of the roed block system ensures that no single failure in the contrcl
element drive control systexz (otizer than a dropped CIA) can cause

the CEA's to move such thas the CZA imsertion, deviation, seguencing or
overlap limits are exceeded, Acceordingly, with the rod block

systen installed, only the iropped CEA event is considered
an AOQ and factored into the derivation of the Limiting
Safety System Sestings and Limiting Cczditicns for Qperation.

-4
sl
n cut-of-service several additizmal CEA

With the rod block funetd

deviation events zust be considered as ACO's. Azalysis of these
{ncidents indicates %aat the sizgle CEA withdrawal incident is tze
most limiting of these events. An azalysis of the at-power single
CEA withdrawal incident was performed for Fort Calhoun for various
initial Group 4 inserticns, and it has been concluded that the
Limiting Conditions for Operatica (LCO) and Lizmiting Safety Systex
Settings (1355) are valid for a Group & iaserzicn of less thaa or
equal %o 135%.

References
iz) FSAR, Section T7.2.T7.1

o
-
<.

-
N
‘

X

¥
4
il
»n
1
o
o




I

“.

[ o

& O

P

DESIGN FERATURES
Fuel Storage

Hew Fuel Storage

The new unirradiated fuel bundles will normally be stored in the
dry aev fuel storage rack with an effective multiplication facter
of less than 0.9. The open grating flocr belowv the rack and the
covers above the racks, along with genercus provision for draine-
age, precludes flooding of the new fuel storage rack.

llew fuel may also be stored in shipping contaizers or ia the spent
fuel pocl racks vhich have a maximum effective multiplication fac«
tor of 0.95 with Fort Calhoun Type C fuel and unbtorated water.

The new fuel storage racks are designed as a Class I structure.

L]

pent Fuel Storaze

Irradiated fuel bundles will be stored prior to off-site shipment
in the stainless steel lined spent fuel pocl. The spent fuel pool
is normally filled with borated water with & coacentration of at
seast 1700 ppo.

The spent fuel racks are designed to maintaiz fuel in a geometry
which ensures an effective multiplication facter of 0.55 or less
with new fuel containing not more than 40,1 grams of U-235 per
axial centimeter of fuel assembly when the pocl is filled with une
borated wvater.

The spent fuel racks are designed as a Class I structure,

Jorzmally the spent fuel pcel cooling system will maintain the dulk
water texperature of the pccl below 120°F, Under sther conditicns
of fuel discharge, the fuel pool ter temperature {s maintained
below 1LCSTF,

Anendment Yo, M1, -3
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